Xanthine oxidase-mediated mutagenicity of the bladder carcinogen 4-nitrobiphenyl.
Xanthine oxidase catalyzed mutagenicity of 4-nitrobiphenyl (NBP), a dog-bladder carcinogen, was tested in Ames assay using Salmonella typhimurium TA98 strains. NBP was active as a mutagen in the parent strain TA98 which is proficient in nitroreductase, while it was inactive in the strain TA98NR which is deficient in nitroreductase. However, preincubation of NBP at 37 degrees C with NADH and commercial preparations of xanthine oxidase for 30 min resulted in a dose-dependent increase in the mutagenic activity in TA98NR. Allopurinol blocked the xanthine oxidase catalyzed mutagenicity of NBP in TA98NR and the extent of inhibition was dependent upon the concentration of the inhibitor. Rat-liver and dog-bladder cytosol preparations also enhanced the mutagenic activity of NBP in TA98NR in a dose-dependent manner. In addition, the cytosol-mediated activity was also inhibited by allopurinol, implying that the cytosolic enzyme activity might be due to xanthine oxidase. In vitro enzymatic reduction of NBP using bacterial cell lysates of TA98 and TA98NR revealed the major product of reduction to be 4-aminobiphenyl. The transient intermediates of reduction were not detected during the in vitro incubation. The reduction intermediate N-hydroxylaminobiphenyl showed direct and equal mutagenic activity in both TA98 and TA98NR, in contrast to NBP. These results suggest that N-hydroxylaminobiphenyl is generated during the preincubation of NBP with xanthine oxidase or cytosolic preparations and the former might account for the mutagenicity of NBP. Furthermore, the occurrence of such enzyme(s) in the target tissue for NBP carcinogenesis, support the hypothesis that metabolic activation of the bladder carcinogen NBP could occur within the target organ by virtue of its intrinsic metabolic potential.